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Abstract 
BACKGROUND: Phosphatidylinositol 3-kinase (PI3K)/protein kinase B (PKB/Akt) signal pathway has been shown to promote 
cell proliferation and inhibit apoptosis. Application of PI3K/Akt signal pathway in osteoarthritis has aroused increasing attention, 
but its expression in human knee osteoarthritis cartilage tissue remains unclear. 
OBJECTIVE: To investigate the changes of Akt, Bad pathway in knee osteoarthritis.  
METHODS: The 31 samples of osteoarthritis human cartilage (experimental group) and 10 samples of normal human cartilage 
(control group) were selected. The normal histological technique and immunohistochemistry staining are used to detect the 
expression of Akt and Bad protein.   
RESULTS AND CONCLUSION: ①The osteoarthritis cartilage became thinner, and the superficial layer becomes cracked; the 
chondrocytes in the intercellular and deep layer were disordered in the distribution. ②The expression of Akt protein in middle and 
deep layers of osteoarthritis human cartilage was significantly lower than normal human cartilage (P < 0.01), but the expression of 
Bad was similar between normal human cartilage and osteoarthritis human cartilage (P > 0.01). It is suggested that the PI3K/Akt 
pathway is closely related to the occurrence and development of the knee osteoarthritis. PI3K/Akt pathway changes may a major 
factor inducing articular cartilage damage. Bad dose not participate chondrocyte activities of osteoarthritis, but there is other 
substrate exists in PI3K/Akt pathway. 
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摘要 
背景：已知磷脂酰肌醇三磷酸激酶(phosphatidylinositol 3-kinase，PI3K)/蛋白激酶 B(protein kinase B，PKB/Akt)信号途径
具有促进细胞增殖、抑制凋亡的功能，有关 PI3K/Akt 信号途径在骨性关节炎发病中的意义也引起关注，但缺乏对 PI3K/Akt
信号途径在人膝骨性关节炎软骨组织中表达及意义的研究。 
目的：观察 Akt、Bad 信号分子在人膝骨性关节炎中的变化情况。 
方法：苏木精-伊红染色观察软骨组织形态学改变，免疫组织化学技术检测 31 例膝骨性关节炎患者关节软骨(实验组)与 10
例正常人膝关节软骨(对照组)Akt 及 Bad 的分布和表达。 
结果与结论：①骨性关节炎关节软骨厚度变薄，浅层破溃；中层和深层软骨细胞排列紊乱、分布不均。②膝骨性关节炎患
者中、深层软骨组织中 Akt 的表达均明显低于正常人关节软骨组织(P < 0.01)；Bad 在骨性关节炎患者及正常人关节软骨组
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均数比较采用两样本t 检验，P < 0.05为差异有
显著性意义。 
   
2  结果 
 





































兔抗人 Akt 和鼠抗人 Bad 
单克隆抗体  
S-P 免疫及 DAB 显色试剂盒 


















Figure 1  Hematoxylin-eosin staining of the morphous 
variation of osteoarthritis and normal carti-
lage (×100) 
图 1  苏木精-伊红染色观察正常对照组及骨性关节
炎软骨组织形态变化(×100) 
a: Control group b: Osteoarthritis group
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白酶抑制因子3(tissue inhibitor of metalloproteinases-3，
TIMP-3)基因表达，从而增强软骨细胞外基质强度，提
高软骨细胞存活、维持关节完整性[18]；Shakibaei等[19]
Figure 2  Expression of Akt in normal and osteoarthritis loading 
area cartilage transitional zone (×400) 
图 2  正常关节负重区及骨性关节炎关节负重区软骨中层 Akt
表达(×400) 
a: Weight loading region of 
normal joint   
b: Weight loading region of 
osteoarthritis region 
Figure 3  Expression of Akt in normal and osteoarthritis loading 
area cartilage radical zone(×400) 
图 3  正常关节负重区及骨性关节炎关节负重区软骨深层 Akt
表达(×400) 
a: Weight loading region of 
normal joint    
b: Weight loading region of 
osteoarthritis region 
Figure 4  Expression of Bad in normal and osteoarthritis load-
ing area cartilage transitional zone (×400) 
图 4  正常关节负重区及骨性关节炎关节负重区软骨中层 
Bad 表达(×400) 
a: Weight loading region of 
normal joint    
b: Weight loading region of 
osteoarthritis region 
Figure 5  Expression of Bad in normal and osteoarthritis load-
ing area cartilage radical zone(×400) 
图 5  正常关节负重区及骨性关节炎关节负重区软骨深层 
Bad 表达(×400) 
a: Weight loading region of 
normal joint    
b: Weight loading region of 
osteoarthritis region 
表 1  正常与骨性关节炎膝关节软骨中层内 Akt 和 Bad 的表达
Table 1  Expression of Akt and Bad in middle layer of normal 
and osteoarthritis cartilage transitional zone     (x
_
±s)











表 2  正常与骨性关节炎膝关节软骨深层内 Akt 和 Bad 的表达
Table 2  Expression of Akt and Bad in deep layer of normal and 
osteoarthritis cartilage radical zone             (x
_
±s)
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